Secretion of active xylanase C from Streptomyces lividans is exclusively mediated by the Tat protein export system.
The bacterial twin-arginine translocation (Tat) pathway transports folded proteins across the cytoplasmic membrane. The precursors targeted to the Tat pathway have signal peptides bearing the consensus motif (S/T-R-R-X-F-L-K). The xylanase C (XlnC) of Streptomyces lividans is a 20-kDa secreted enzyme. The XlnC signal peptide is 49 amino acids long and contains the S-R-R-G-F-L-G sequence, which is similar to the twin-arginine consensus motif. In S. lividans, XlnC secretion was impaired in a tatC insertion mutant, which is unable to secrete proteins that are dependent on the Tat system. When the signal peptide of XlnC was replaced by the Sec-dependent signal peptide of xylanase A, XlnC was secreted as an inactive form and demonstrated rapid proteolytic degradation in the culture supernatant, thus indicating that XlnC was specifically secreted through the Tat system. Deletions of the n-region of the XlnC signal sequence showed that a minimum of six amino acids residues preceding the twin-arginine motif was required to secrete XlnC. Replacement of one or both arginines by lysine residues in the twin arginine motif decreased four- and sevenfold, respectively, the enzyme production but did not abolish it. However, pulse chase experiments showed that the half-life of the precursor was from 2 to 3 h instead of 11 min for the wild- type precursor. Since XlnC is not associated with cofactors to exhibit activity, it is therefore a newly identified prokaryotic non-redox Tat substrate.